Characterization of the equine glycogen debranching enzyme gene (AGL): Genomic and cDNA structure, localization, polymorphism and expression.
Glycogen debranching enzyme (AGL) is a multifunctional enzyme acting in the glycogen degradation pathway. In humans, the AGL activity deficiency causes a type III glycogen storage disease (Cori-Forbes disease). One particularity of AGL gene expression lies in the multiple alternative splicing in its 5' region. The AGL gene was localized on ECA5q14-q15. The sequence of the equine cDNA was determined to be 7.5 kb in length with an open reading frame of 4602 bp. The gene is 69 kb long and contains 35 exons. The equine AGL gene has an ubiquitous expression and presents five tissue-dependent cDNA variants arising from alternative splicing of the first exons. The equine skeletal muscle and heart contain four out of six variants previously described in humans and the equine liver express three of these four human variants. We identified a new alternative splicing variant expressed in equine skeletal and heart muscles. All these mRNA variants most probably encode only two different protein isoforms of 1533 and 1377 amino-acids. Four SNPs were detected in the mRNA. The equine in silico promoter sequence reveals a structure similar to those of other mammalian species. The disposition of the transcription factor biding sites does not correlate to the transcription start sites of tissue-specific variants.